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© Heterocyclic thrombin inhibitors. 

© Heterocyclic thrombin inhibitors are provided which have the structure 
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including all stereoisomers thereof 
wherein n is 0, I or 2; 
p is 0, I or 2; 

Q is a single bond or C = O; 

A is aryl or cycloalkyl, or an azacycloalkyi ring or an azaheteroalkyl ring; 

R 5 is guanidine, amidine or aminomethyl, but when A is azacycloalkyi or azaheteroalkyl, R 5 is amidine; 
R 1 and R 2 are independently hydrogen, lower aikyl, cycloalkyl, aryl, hydroxy alkoxy, keto, thioketal, thioalkyl. 
thioaryl, amino or alkylamino; or R 1 and R 2 together with the carbons to which they are attached form a 
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cycloalkyl aryl, or heteroaryl ring; 

R 4 is hydrogen, hydroxyalkyl, aminoalkyl, amidoalkyl, aikyl t cycloalkyl. aryl, arylalkyl. alkenyl, alkynyl, 
arylalkoxyalkyl, or an amino acid side chain, either protected or unprotected; and 

R 3 is hydrogen, 

O 

-C-R 6 , 

or -CO2R 6 (wherein R 6 is lower alkyl, aryl. arylalkyl or cycloheteroalkyl); 
including pharmaceutical^ acceptable salts thereof. 
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The present invention IWfes to heterocyclic compounds which are I^Pibin inhibitors and thus useful 
in inhibiting formation of thrombi. 

The heterocyclic thrombin inhibitors of the invention have the structure I 
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including all stereoisomers thereof, and including ail pharmaceuticaily acceptable salts thereof; wherein n is 
25 0, I or 2; 

p is 0, I or 2; 

Q is a single bond or 




35 A is aryl or cycloaikyl. or an azacycloalkyl ring A of 3 to 7 carbons in the ring or an azaheteroalkyl ring 
A of 4 to 6 carbons in the ring, as given by the structure 
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Xis CH 2 ,0,Sor NH; 
q = 0, I, 2, 3 or 4 if X = CH 2 ; 
q = 2. 3 or 4 if X = 0, S, NH; and 
so Y 1 and Y 2 are independently H. alkyl, halo or keto; 
R 5 is guanidine, amidine or aminomethyl; 

R 1 and R 2 are independently hydrogen, lower alkyl, cycloalkyl, aryl, hydroxy, alkoxy, keto, thioketal. 
thioaikyl. thioaryl, amino or alkylamino; or R 1 and R 2 together with the carbons to which they are attached 
form a cycloaikyl. aryl, or heteroaryl ring; 
55 R* is hydrogen, hydroxyalkyl aminoalkyl. amidoalkyl. alkyl, cycloaikyl, aryl, arylalkyl. alkenyl, alkynyl, 
arylalkoxyalkyl, or an amino acid side chain, either protected or unprotected; and 

R 3 is hydrogen. 
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or -CO2R 6 (wherein R 6 is lower alky!, aryl, arylalky! or cycloheteroalkyl); 

with the provisos that where A is aryl or cycloalkyl, R s is guanidine, amidine or aminomethyl; 
where A is azacycloalkyl or azaheteroalkyl, R 5 is amidine; 

where X is a hetero atom (that is A is azaheteroalkyl), then there must be at least a 2-carbon chain 
10 between X and any N atom in the ring A or outside the ring A. 

Examples of the A ring (azacycloalkyl or azaheteroalkyl) which may be employed herein include 




and the like. 

so The term "lower alkyl" or "alky!" as employed herein by itself or as part of another group includes both 
straight and branched chain radicals of up to 18 carbons, preferably I to 8 carbons, such as methyl, ethyl, 
propyl, isopropyl, butyl, t-butyl, isobutyl. pentyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2.2,4- 
trimethylpentyl, nonyl, decyl, undecyl. dodecyl, the various branched chain isomers thereof, and the like as 
well as such groups including I, 2 or 3 halo substituents, an aryl substituent. an alkylaryl substituent, a 

55 haloaryl substituent. a cycloalkyl substituent. an alkylcycloalkyl substituent. an afkenyl substituent. an 
alkynyl substituent, hydroxy or a carboxy substituent. 

The term "cycloalkyr by itself or as part of another group includes saturated cyclic hydrocarbon 
groups containing 3 to 12 carbons, preferably 3 to 8 carbons, which include cyclopropyl. cyclobutyl, 
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cyclopentyl, cyclohexyl, ^^heptyf, cyciooctyl, cyclodecyl and cyclodofl^l. any of which groups may be 
substituted with substituents such as halogen, lower alkyl, alkoxy and/or hydroxy groups. 

The term "aryl" or "Ar" as employed herein by itself or as part of another group refers to monocyclic or 
bicyclic aromatic groups containing from 6 to 10 carbons in the ring portion, such as phenyl, or naphthyl 
5 Aryl (or Ar), phenyl or naphthyl may include substituted aryl. substituted phenyl or substituted naphthyl 
which may include I or 2 substituents on either the Ar, phenyl or naphthyl such as lower alkyl, cyano' 
amino, aikyiamino, diaikyiamino, nitro. carboxy, carboalkoxy, trifluoromethyl, halogen (CI Br I or F) lower 
alkoxy, arylalkoxy, hydroxy, alkylthio, alkylsulfinyl, alkylsulfonyl, arylthio. arylsulfinyl and/or arylsuifonyl 

The term "aralkyl", "aryl-alkyl" or "aryl-lower alkyl" as used herein by itself or as part of another group 
io refers to lower alkyl groups as discussed above having an aryl substituent. such as benzyl. 

The term "lower alkoxy", "alkoxy" or aralkoxy" includes any of the above lower alkyl, alkyl or aralkyl 
groups linked to an oxygen atom. 

The term "halogen" or "halo" as used herein by itself or as part of another group refers to chlorine, 
bromine, fluorine or iodine with chlorine being preferred. 
is The term "lower alkenyi" or "alkenyl" as employed herein by itself or as part of another group includes 
a carbon chain of up to 16 carbons, preferably 3 to !0 carbons, containing one double bond which will be 
separated from "N" by at least one saturated carbon moiety such as -(CH 2 ) q - where q can be I to 14, such 
as 2-propenyl. 2-butenyl, 3-butenyl, 2-pentenyl, 4-pentenyl and the like, and may include a halogen 
substituent such as I, CI. or F. 
20 The term "lower alkynyl" or "alkynyl" as employed herein by itself or Is part of another group includes 
a carbon chain of up to 16 carbons, preferably 3 to 10 carbons, containing one triple bond which will be 
separated from "N" by at least one saturated carbon moiety such as -(CH2) q - where q' can be I to 14, such 
as 2-propynyl, 2-butynyl, 3-butynyl and the like. 

The term "heteroaryl" or heteroaromatic by itself or as part of another group refers to a 5- or 6- 
2$ membered aromatic ring which includes I or 2 hetero atoms such as nitrogen, oxygen or sulfur, such as 




and the like. The heteroaryl rings may optionally be fused to aryl rings defined previously. The hetero-aryl 
rings may optionally include I or 2 substituents such as halogen (CI. Br, F or CF 3 ). lower alkyl. lower alkoxy, 
55 carboxy. amino, lower aikyiamino and/or dilower aikyiamino. 

The term "cycloheteroalkyl" as used herein refers to a 5-, 6- or 7-membered saturated ring which 
includes I or 2 hetero atoms such as nitrogen, oxygen and/or sulfur, such as 
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and the like. 

The term "amino acid side chain" refers to any of the known alpha-amino acids such as arginine, 
histidine, alanine, glycine, lysine, glutamine, leucine, valine, serine, homoserine. aHothreonine, naph- 
30 thylatanine isoleucine. phenylalanine and the like. 

Preferred are compounds of formula I wherein 
n is 0 or i, 

R 3 is H; R* is aralkyl or hydroxyalkyl, 
R' and R 2 are each H, p is 0 or I, 
35 Q is a single bond, A is an azacycloalkyl ring 
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I 

45 where q is I or 2; R 5 is amidine. 

Most preferred are compounds of formula I wherein R 3 is H, n is 0, R 1 and R 2 are each H, 
R 4 is aralkyl such as benzyl, 
p is I, Q is a single bond, AR 5 is 
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The compounds of formula I of the invention may be prepared according to the following reaction 
sequences. 

The compounds of formula I of the invention wherein A is azacycloalkyl or azaheteroaikyl and R s is 
is amidine may be prepared according to the following Reaction Sequence I. 

The compounds of formula II or III are known in the art or may be prepared by those skilled in the art 
employing conventional preparatory techniques. 
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Reaction Sequence I 
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As seen in the above Reaction Sequence I, compounds of formula I wherein A is azacycioalkyl or 
azaheteroaikyl, are prepared as follows. The protected acid II is made to undergo a carbodiimide coupling 
reaction with amine 111 in the presence of ethyl 3-{3-dimethy!amino)propy! carbodiimide hydrochloride 

45 (WSC) or dicyclohexylcarbodiimide (DCC), and l-hydroxybenzotriazole monohydrate (HOBT), and N-methyl- 
morpholine (NMM). and in the presence of an inert organic solvent such as dimethylformamide (DMF), THF 
or N-methylpyrrolidone. to form the amide IV. Amide IV is deprotected by treatment with, for example. 
H2/Pd-C if P 1 is CBz f to form amine V. Amine V is treated with amidinesulfonic acid VI in the presence of 
alcohol solvent, such as ethanol to give cyclic guanidine IA. Guanidine IA is deprotected by treatment with 

so trifluoroacetic acid (if R 3 = BOC) with or without the presence of dry inert organic solvent such as 
dichloromethane, chloroform or THF at temperatures within the range of from about -15 # to about 20 • C to 
form amidine compound of the invention IB. 

The compounds of the invention where A is aryl or cycloalkyl and R s is amidine or guanidine may be 
prepared according to the following Reaction Sequence II: 

55 
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As seen in Reaction Sequence II. compounds of formula I where A is aryl or cycloalkyl (that is A') and 
H- .. amtfrne or guanidine (R°) are prepared as follows. The protected acid I. is Sed to 

N rnithCfo fl' and f Nl ^ M ' the presence of an organic solvent such as dimethylformamide, THF or 
N-methylpyrroWone, to form amide IC. The amide IC is then dissolved in an alcohol solvent such as 

C?n thl °LZ ' T 0,, £ WhiCh K HC ' h3S b6en 3dded "« the mixture is ny^nated over Pc°C or Pd(OH) 2 ! 
C .n the case where ,s carbobenzyloxy. to form compound ID of the invention 

is Rs?Ll°Hr 0UndS °!/ 0rmU,a . ' ° f the inventi ° n Wherein A is af y' ° r cycloalkyl and R s is aminomethy. (that 
•s R s ) may be prepared according to the following Reaction Sequence III: 
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Reaction Sequence III 
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As seen in the above Reaction Sequence III compounds of formula I wherein A is aryl or cycloalkyl and 
45 R 5 is aminomethyi are prepared as follows. The protected acid II is made to undergo a carbodiimide 
coupling reaction with protected amino acid 1MB in the presence of ethyl 3-{3-dimethylamino)propyl 
carbodiimide hydrochloride (WSC) or dicyclohexylcarbodiimide (DCC) and 1-hydroxybenzotriazole mon- 
ohydrate (HOBT), and N-methylmorpholine (NMM) t and in the presence of an inert organic solvent such as 
dimethylformamide (DMF), THF or N-methylpyrrolidone, to form the amide IVA. Amide IVA is deprotected 
so by treatment with trifluoroacetic acid (TFA) when P 1 is t-butoxycarbonyl (BOC) or H 2 -Pd/C when P 1 is 
carbobenzyloxy (CBz) t with or without the presence of dry inert organic solvent such as dichloromethane, 
chloroform or THF, at temperatures within the range of from about -15* to about 20 *C to form amide IE of 
the invention. 

The starting acid II may be prepared according to the following reaction sequence: 

55 
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As seen in the above reaction sequence, compounds of formula II are prepared as follows The ester XII 
,s made to undergo a carbodiimide coup.ng reaction with protected amino add X. in ^ the presence of ethv 
W.methy.am.no propy. carbodiimide hydroch.oride (WSC) or dicyclohexylcarbod^iSr^DCC) Ind I 
hydroxybenzotnazole monohydrate (HOST), and N-methylmorpholine (NMM) and in the presence of an 

, X.H AS ,C x,n° ThT !? dimet ^ ,tormami ^ (DMF). THF or N-methy.pyrro.idone to form th amide 
> XIII. Am.de XIII ,s hydrolyzed by treatment with base such as NaOH KOH or LiOH fn fnrm JT , u r T, 
salt which is neutralized with strong acid such as HC. or oxalic ackJ to form 1 1 M 

a HH-r h9 T P ! UndS ° f f ° rmU,a ' ° f the invention can be obtained a * Pharmaceutically acceptable acid 
add.t.on sa.ts by reacting a free base with an acid, such as hydrochloric. hydrobrornTc hydroiodte nitric 

2H£ r° SPh K 0r,C - aCetiC ' Citric ' maleic - succi ™- tactte- tartaric, gluconic, benzo c methTnesuifon c 
ethanesulfon.c, benzenesulfonic. p-toluenesulfonic acid or the like memanesuiron.c. 

The compounds of the present invention are serine protease inhibitors, and in particular mav inhibit 
thrombn. Factor Xa. and/or trypsin. The compounds of the present invention are useful fo the trTatme.1 o 
prophylax-s of those processes which involve the production and/or action of thrombin This incudes a 

° Z t°ed C to nd d P eTo hr ° mb0t ; h C 5t T ^ WhiCh ^ C ° a9U,ati0n CaSCad9 is 
I I ' P Vem thrombosis (DVT), disseminated intravascular coaoulooathv /DIC 

Kasabach-Merntt syndrome, pulmonary embo.ism. myocardial infarction, stroke. t^ZZTcLl J. 
o its effecSon he"!^ ?? reP ' aCement and -clarterectomy) and peripheral arterial occ.usbT.n adSi ion 

present invention may a,so be useful for the treatme^rZ^of ^"oLI 
septo shock, sept-cemia, inflammatory responses which include, but are not limited to edema ^ acute o^ 
chrome atherosclerosis, and reperfusion damage. " CUte ° r 

wh J* 6 n° m T nC t S °l inVemi ° n may a ' SO b8 USeful in lreatin 9 neoplasia/metastasis (in particular those 
Z ^n r J ^ neurode 9enerative diseases such as Alzheimer's disease and Parkinso^ d sease 
in add t.cn. the compounds of the present invention may be useful to prevent restenoZ onZ'na ^tZ 

7oZZ7eVnr do9enous (rupture of an atherosc,erotic ^ 

The compounds of the present invention may also be used as an anticoagulant in extracorpeal blood 
courts, such as those necessary in diaiysis and surgery (such as coronary arte^ bypass su ae^ 

The compounds of the present invention may also be used in combing S^rSEc agents 

activators, and the like. The compounds of the present ^ ^ ti ^^~ 
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ccessful thrombolytic therapy and/or redu^^the time to reperfusion. The 
compounds of the present invention may also allow for reduced doses of the thrombolytic agent to be used 
and therefore minimize potential hemorrhagic side-effects. 

The compounds of the present invention may also be used in combination with other antithrombotic or 
5 anticoagulant drugs such as thromboxane receptor antagonists, prostacyclin mimetics, phosphodiesterase 
inhibitors, fibrinogen antagonists, and the like. 

Compounds of the present invention that inhibit trypsin may also be useful for the treatment of 
pancreatitis. 

The compounds of the invention can be administered orally or parenterally to various mammalian 
io species known to be subject to such maladies, e.g., humans, cats, dogs and the like in an effective amount 
within the dosage range of about 0.1 to about 100 mg/kg, preferably about 0.2 to about 50 mg/kg and more 
preferably about 0.5 to about 25 mg/kg (or from about I to about 2500 mg, preferably from about 5 to about 
2000 mg) on a regimen in single or 2 to 4 divided daily doses. 

The active substance can be utilized in a composition such as tablet, capsule, solution or suspension 
T5 containing about 5 to about 500 mg per unit of dosage of a compound or mixture of compounds of formula 
!. Thoy may be compounded in conventional matter with a physiologically acceptable vehicle or carrier, 
excipient, binder, preservative, stabilizer, flavor, etc., as called for by accepted pharmaceutical practice. 

The following Examples represent preferred embodiments of the present invention. Unless otherwise 
indicated, all temperatures are expressed in degrees Centigrade. 

20 

Example I 

N-{[l-(Aminoiminomethyl)-4-piperidinyl]methyl]-l"D"phenylalanyl-L-prolinamide 

25 A. 4-(Aminomethyl)-N,N'-bis[(IJ"dimethylethoxy)carbonyl]-l-piperidinecarboximidamide 

To a stirred solution of 4-aminomethylpiperidine (0.72 g. 6.31 mmol) in 40 mL of toluene was added 
benzaldehyde (0.78 mL, 6.94 mmol). The reaction solution was refluxed for 18 h and water was removed by 
a Dean Stark trap. The reaction solution was cooled to room temperature at which time bis-Boc 

30 amidinopyrazole (1.96 g, 6.31 mmol) was added. The reaction solution was stirred at room temperature for 
48 h and concentrated in vacuo. The oily residue was diluted with 15 mL of 1M (aq) KHS04 solution and 
stirred at room temperature for 5 h. This aqueous solution was washed with ether (2x20 mL) and basified to 
pH 12 by the addition of 1N NaOH solution. This basic solution was then saturated with NaCI and extracted 
with dichloromethane (3x60 mL). The combined dichloromethane extracts were dried (MgSO*). filtered and 

35 concentrated in vacuo to give 2.10 g (93%) of title amine which was used for the next transformation 
without further purification. 

8. (S>N-[[l-[[[(lJ-Dimethylethoxy^ 

methyl]-l-[l-[[(l,l-dimethylethoxy)carbonyl]amino]-2-phenylethyi]'$*prolinamide 

40 

To a stirred solution of N-Boc-D-Phe-L-Pro-OH (0.73 g, 2.02 mmol), Part A amine (0.72 g, 2.02 mmol) 
and 1-hydroxybenzotriazole monohydrate (0.34 g, 2.02 mmol) in 30 mL of DMF was added in order 4- 
methyl-morpholine (0.66 mL, 6.05 mmol) and ethyl-3-(3-dimethylamino)propyl carbodiimide hydrochloride 
(0.39 g, 2.02 mmol). The reaction solution was stirred at room temperature for 19 h and concentrated under 
45 pump vacuum at 45 *C. The residue was diluted with 100 mL of saturated NaHCOi solution and extracted 
with dichloromethane (4x100 mL). The combined dichloromethane extracts were dried (MgSOi), filtered and 
concentrated in vacuo. This was chromatographed on silica gel to give 0.70 g (50%) of title bis-Boc 
guanidine. 

50 C. N-[[l-(Aminoiminomethyl)-4-piperidinynmethyl]-l-D-phenylalanyl-L-prolinamide 

To a stirred solution of Part B bis-Boc guanidine (0.68 g, 0.97 mmol) in 6.0 mL of dichloromethane was 
added trifluoroacetic acid (TFA) (6.00 mL, 77.9 mmol). The reaction solution was stirred at room tempera- 
ture for 3 h and concentrated in vacuo. This was purified by prep HPLC to give 310 mg (45%) of title 
55 compound. 
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Example 2 

N-([l-(Aminoiminomethyl)-3-piperidinyl1methyl]-l-0-phenylalanyl-L-prolinafnide 
5 A. N-Boc-3-hydroxymethylpiperidine 

To a stirred solution of 3-hydroxymethylpiperidine (15.1 g. 131 mmol) and EbN (21.9 mL. 158 mmol) in 
100 mL of dichloromethane was added dropwise a solution of di-t-butyl dicarbonate (31.5 g. 144 mmol) in 
100 mL of dichloromethane over 1 h. The reaction was stirred at room temperature for 18 h and then 
70 diluted with 200 mL of dichloromethane. The resulting solution was washed with IN HCI solution (3x100 
mL). saturated NaHCOj solution (2x100 mL) and brine (1x100 mL). The organic layer was dried (MgSO*) 
filtered and concentrated in vacuo to give N-Boc-3-hydroxymethylpiperidine (27.0 g, 96%). 

B. 3-(Azidomethyl)-l-piperidinecarboxylic acid. I.l-dimethylethyl ester 

To a stirred solution of Part A N-Boc-3-hydroxymethylpiperidine (27.0 g. 126 mmol) in 150 mL of dry 
dichloromethane under argon at 0'C was added in order triethylamine (22.7 mL 163 mmol) and 
methanesulfonyl chloride (11.7 mL. 151 mmol). The reaction was stirred at room temperature for 1.5 h and 
diluted with 450 mL of dichloromethane. The reaction was washed with 0'C 1N HCI solution (2x100 mL) 
and brine (1x100 mL). The dichloromethane layer was dried (Na 2 SCU). filtered and concentrated in vacuo 
The residue was dissolved in 200 mL of DMF and combined with sodium azide (24.5 g 377 mmol) The 
mixture was stirred at room temperature for 33 h and the solid was filtered off. The filtrate was concentrated 
under pump vacuum at 45 *C. The residue was partitioned between 400 mL of EtOAc and 10% sodium 
thiosulfate solution (2x100 mL) and brine (1x100 mL). The EtOAc layer was dried (MgSO*) filtered and 
concentrated in vacuo. Purification was effected by a flash column chromatography on silica gel to oive 
19.5 g (65%) of title azide. y y 

C. 3-(Aminomethyl)-l-piperidinecarboxytic acid. 1,1-dimethylethyl ester 

To a stirred solution of Part B azide (19.0g. 79.2 mmol) in 250 mL of methanol under argon was added 
10%Pd/C (3.80 g. 20% based on the weight of Part B azide). The atmosphere was replaced with hydrogen 
by several vacuum-fill cycles. The mixture was stirred at room temperature for 15 h. The catalyst was 
filtered through a 4u.M polycarbonate film and rinsed with methanol (4x30 mL). The filtrate was con- 
centrated in vacuo to give 16.3 g (96%) of title amine. 

D. N-[[|.[(l.|.Dimethvle thoxy)carbonyl]-3-piperidinvllmethyl]-l-fN-r(phenvlme thoxv>carhnnvll-n-nhonvi a i ; ,nwn- 
L-prolinamide ~ — 1 — L - 

To a stirred solution of Part C amine (2.00 g. 9.35 mmol). N-Cbz-D-Phe-L-Pro (3.70 g 9 35 mmol) 1- 
t hydroxybenzotriazole monohydrate (1.58 g. 9.35 mmol) and 4-methylmorpholine (3.07 mL. 28.0 mmol) was 
added ethyl-3-(3-dimethylamino)propyl carbodiimide hydrochloride (1.79 g, 9.35 mmol) The reaction 
solution was stirred at room temperature for 17 h and concentrated under pump vacuum at 45'C The 
residue was dissolved in 360 mL of EtOAc and washed with 1N HCI solution (2x120 mL). saturated NaHCOj 
solution (1x120 mL) and brine (1x120 mL). The EtOAc layer was dried (MgSO*). filtered, concentrated in 
vacuo and chromatographed on silica gel to give 1.30g (23%) of title carbamate. 

N-[[l-(Aminoiminomethyl) -3-piperidinynmethyl1-l-[N-r(phenylmethoxy)carbonyn-D-phenylalanyll-L- 



25 



30 



prolinamide 



To a stirred solution of Part D carbamate (2.30 g, 3.89 mmol) in 10 mL of dry dichloromethane was 
added 0-C4N HCI in dioxane (15.0 mL. 60.0 mmol). The solution was stirred at room temperature for 3 h 
and diluted with 300 mL of ether. The precipitate was filtered off and rinsed with ether (3x30 mL) The 
precipitate was dried under pump vacuum at room temperature and purified by prep HPLC to give 1 .39 g 
(59%) of intermediate amine- TFA. To a stirred solution of the intermediate amine -TFA salt (500 mg 0 83 
mmol) and diisopropylethyl amine (0.35 mL. 1.98 mmol) in 2.0 mL of DMF was added 1 H-pyrazole-1- 
carboxamidine (133 mg. 0.91 mmol). The reaction solution was stirred at room temperature for 6 h and 
diluted with 100 mL of ether. The desired oily precipitate was separated from the ether solution and purified 
by prep HPLC to give 250 mg (47%) of title Cbz-carbamate. 
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F. N-[[l-(Aminoiminomethy ^^pperi dinylImethyl1-l-D-phenylalanyl-L-prolin 

To a stirred solution of Part E Cbz-carbamate (240 mg. 0.37 mmol) in 10 mL of methanol under argon 
was added 20%Pd(OH>2/C (48 mg. 20% based on the weight of Part E Cbz carbamate). The atmosphere 
s was replaced with hydrogen by several vacuum-fill cycles. The reaction mixture was stirred at room 
temperature for 24 h. The catalyst was filtered off and rinsed with methanol (4x20 mL). The filtrate was 
concentrated in vacuo. The residue was dissolved in 50 mL of a solution of 0.1%TFA in water and 
lyophilized to give 220 mg (82%) of title compound. 

Following the procedures of Examples I and 2, the following examples of compounds of the invention 
io may be prepared. 
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Claims 

1. A compound having the structure 



w 



H H II . 
R J — X— C — C — 




o-c 



75 



20 



NH 

I 

Q 
I 

A 



including all stereoisomers, wherein n is 0. I or 2; 
25 p is 0, I or 2; 

Q is a single bond or C = O; 

A is aryl or cycloalkyl. or an azacycloaikyl ring of 3 to 7 carbons in the ring or an azaheteroalkyl ring of 
4 to 6 carbons in the ring as given by the structure 



35 




q is 0, I. 2, 3 or 4; 
40 XisCH 2 ,0, Sor NH; 

q = 0. I. 2, 3 or 4 if X = CH 2 ; 
q = 2,3 or 4 if X = O. S. NH; and 
Y 1 and Y 2 are independently H, alkyl, halo or keto; or 
R 5 is guanidine, amidine or aminomethyl, and 
45 R 1 and R 2 are independently hydrogen, lower aikyl, cycloalkyl, aryl, hydroxy, alkoxy, keto, thioketal, 
thioalkyl, thioaryl, amino or alkylamino; or R 1 and R 2 together with the carbons to which they are attached 
form a cycloalkyl, aryl or heteroaryl ring; 

R 4 is hydrogen, hydroxyalkyl, aminoaikyl, alkyl, cycloalkyl, aryl, arylalkyl. alkenyi, alkynyl, amidoalkyl, 
arylalkoxyalkyl or an amino acid side chain, either protected or unprotected; and 
so R 3 is hydrogen. 



0 




or -CO2R 6 . wherein R 6 is lower aikyl, aryl, arylalkyl or cycloheteroalkyl; with the provisos that when A is aryl 
or cycloakyl, R s is guanidine. amidine or aminomethyl; 

where A is azacycloaikyl or azaheteroalkyl, R 5 is amidine; 
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where X is a hetero atom, then there must be at least a 2 carbon chain between X and any N atom in 
the ring or outside of the ring; 

including pharmaceutically acceptable salts thereof. 
2. The compound as defined in Claim I wherein Q is a single bond. 
5 3. The compound as defined in Claim I wherein A is aryl or cycloalkyl. 

4. The compound as defined in Claim I wherein A is azacycloalkyl or azaheteroalkyl. 

5. The compound as defined in Claim 4 wherein q is I or 2. 

6. The compound as defined in Claim I wherein n is 0 or I. 

7. The compound as defined in Claim I wherein R 4 is araikyi or hydroxyalkyi. 
io 8. The compound as defined in Claim I wherein R 3 is H. 

9. The compound as defined in Claim I wherein R 3 is H. R* is aralkyl. R' and R* are each H n is 0 or I 

10. The compound as defined in Claim 9 wherein p is I or 2, Q is a single bond. A is azacycloalkyl and Rs 
is amidine. 

11. The compound as defined in Claim I wherein R 3 is H. R* is benzyl. R> and R 2 are each H n is 0 o is I 
is Q is a single bond. AR S is ' * 
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12. The compound as defined in Claim I having the structure 

ao 
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40 




45 13. The compound as defined in Claim 12 wherein R* is benzyl, and AR 5 i: 
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a^fened in Claim I which is N-[[l-(aminoi^fei 
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